Second operation is not related to psychological outcome in breast cancer patients den Oudsten, B.L.; van Heck, G.L.; van der Steeg, A.F.W.; Roukema, J.A.; de Vries, J. Surgical treatment and psychological outcomes 1 Second operation is not related to psychological outcome in breast cancer patients Abstract To examine the effect of multiple surgical treatments on psychological outcomes in women with early stage breast cancer (BC) in a prospective follow-up study. Questionnaires for depressive symptoms (CES-D), fatigue (FAS), anxiety (STAI-State), physical health (WHOQOL-100), psychological health (WHOQOL-100), and overall quality of life and general health (WHOQOL-100) were completed before diagnosis (Time-1) and 1 (Time-2), 3 (Time-3), 6 (Time-4), and 12 (Time-5) months after the last surgical treatment. From the 217 participating women with early stage BC, 78 (35.9%) needed an additional surgical treatment. Using general linear model (repeated measures) psychosocial outcomes over time were investigated for the breast conserving therapy and mastectomy group, accounting for type of surgery, disease stage, and hormonal therapy. Psychological outcomes did not significantly change over time, with the exception of anxiety [Wilks' Lambda = .72, F(4,86) = 8.55, p<.0001, partial eta squared = .29]. On average, women with one and women with two
Introduction
Breast cancer (BC) is the most common malignancy in women 1 and the most frequent cause of death in women aged 35 to 60 years in Europe 2 . In the Netherlands, one in every nine women will develop breast cancer before the age of 85 3 . The prevalence of BC increases with age from 3-4% at age 50-69 to 6% of women older than 70 4 .
Surgical treatment is usually the initial treatment for invasive early stage BC. Surgical options include breast conserving therapy (i.e., lumpectomy and a sentinel node procedure or axillary lymph node dissection followed by radiotherapy; BCT) or mastectomy (i.e., removal of the breast and sentinel node procedure or axillary lymph node dissection; MTC). Although physicians strive to treat women as effectively as possible, i.e. with a minimum of surgical treatments, in practice this is not always possible. For instance, some of the women with early stage BC who initially received BCT appear to need additional surgery when the margin of tissue around the tumor is not cancer-free. It is estimated that of patients undergoing BCT 30 to 60% will require a re-excision for residual tissue 5 . The majority of studies examining the effects of surgical treatment in oncology have focused on the effects of type of surgery or adjuvant therapy on clinical 6, 7 or psychosocial outcomes [8] [9] [10] [11] [12] [13] [14] . In general, no differences are found when comparing the long-term survival rate in women with BCT and MTC 6, 7 .
However, the incidence of local recurrences is higher in BCT 7 . Regarding, for instance, general quality of life, studies do not report differences between surgical options 15 . However, women with BCT report fewer difficulties with body image than women with MTC 8, 16 .
Recently, several studies have focused on determining those clinical factors which may be associated with re-excision after BCT 5, [17] [18] [19] [20] . Tumor size 17, 18, 20 , tumor type 18 , multifocality 17 , and the presence of an in situ component 17, 20 , for instance, have been proposed as risk factors for at least one repeat surgical treatment. However, results are rather inconsistent and definite conclusions cannot yet be drawn. To the best of our knowledge, it remains unclear 
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Surgical treatment and psychological outcomes 4 whether there is a relationship between the number of surgical treatments women receive after BC diagnosis and psychological outcomes. Therefore, the aim of this prospective follow-up study was to examine the relationship between second surgery and psychological outcomes (i.e., state anxiety, fatigue, depressive symptoms, and aspects of quality of life). We hypothesize that both groups will improve over time with regard to the selected psychological outcomes, but that women with re-excisions will temporarily have more negative scores. We also expect that differences between the groups will not be significant at 12-months after surgical treatment.
Methods
Women with a palpable lump in the breast or an abnormality on a screening mammography The main reasons for not participating were the length of questionnaires and the amount of stress at the first visit to the hospital. Women with a history of abnormalities in the breast, benign or malignant, or a breast tumor that was too large (>5 centimeter) for BCT, were excluded from the study. Participants had to be able to read and write in Dutch.
Surgical treatment and psychological outcomes
After the baseline measurement before diagnosis (Time-1), the participants were divided in two groups: women with early stage breast cancer (BC group) and women with benign breast problems (BBP group). Thereafter, women completed questionnaires at 1, week. The rating scale ranges from 0 (seldom or never) to 3 ((almost) always). Scores can range from 0 to 60. A score of 16 or higher is indicative of experiencing depressive symptoms. The CES-D has been established as a valid and reliable measure of depressive symptoms in BC patients 22 . Reliability and criterion validity are good 23, 24 .
The Fatigue Assessment Scale (FAS) 25 is a 10-item questionnaire assessing perceived fatigue and exhaustion. The response scale is a 5-point rating scale ranging from 1 (never) to 5 (always). Scores on the FAS range from 10 to 50. A score of 22 or higher represents being 
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Surgical treatment and psychological outcomes 6 tired 26 , indicating that patients feel substantially fatigued and that this affects daily life. The psychometric properties are good [26] [27] [28] .
The STAI consists of two 20-item scales for measuring state anxiety and trait anxiety.
In the present study, only the State Anxiety scale was used. This scale assesses how persons feel at a particular moment in time. The STAI State scale has a 4-point rating scale ranging from 1 (almost never) to 4 (almost always). A score of 38 or higher represents being anxious.
The Dutch version of the STAI-State scale has good reliability and validity 29 . 
Surgical treatment and psychological outcomes 7 moderate and strong effect sizes, respectively 35 . Multiple post hoc comparisons were corrected with the Bonferroni method. Subsequently, multivariate analysis of covariance (MANCOVA) with repeated measures was used, in which type of surgery (BCT/MTC), disease stage, and hormone therapy (yes/no) were used as covariates as women with one and two surgical treatments differed on these patient characteristics (see Table 1 ). A p-value < .05 was considered to be statistically significant. In the text mean scores and standard deviations are provided as follows (M ± SD). All statistical analyses were performed using the Statistical Package for the Social Sciences (SPSS Chicago, IL, USA; version 14.0).
Results
At baseline, 225 women completed psychological outcome questionnaires. Figure 1 presents a flow chart of this study. Participants did not differ from non-participants with regard to sociodemographic (i.e., age, partner status, job status, educational level) and clinical (i.e., chemotherapy, radiotherapy, hormone therapy) variables. Eight persons were removed from the analyses, because they did not have surgery (n = 4) or had more than two surgical treatments (n = 4). From the 217 participating women, 77 (35.5%) needed one repeat surgical treatment. Eight persons (10.4%) received a second operation due to complications. Twentytwo women (28.6%) were converted from BCT to MTC in a second surgery. No differences were found between the women who received one or two surgical treatments with regard to sociodemographic variables. However, women differed on the clinical characteristics: hormone therapy (yes/no), type of surgery (BCT/MTC), and disease stage (stage 0 / I / IIa / IIb) (see Table 1 ).
. * Insert Figure 1 and Table 1 Concerning Overall QOL and General Health, no effect for time was found. No 
Discussion
In the Netherlands, there is a fierce debate about the number of re-excisions in women with BC. The Inspection for Health Care suggested that, as a rule of thumb, 1 out of 9 women may get a second surgical treatment. Besides the costs associated with additional surgery, it is also speculated that women who get additional surgery will have, at least initially, more stress 18 .
However, no study has documented the effect of the number of surgical treatments on psychological outcomes. Does the group of women with more than one surgical treatment have more psychological problems than women who received just one operation? Therefore, the aim of this prospective follow-up study was to examine potential differences between women who received one surgical treatment and women who received two surgical treatments. This study showed that, in general, both groups did not differ on psychological outcomes, such as depressive symptoms and anxiety, over time. In addition, scores on depressive symptoms, anxiety, and fatigue initially decreased over time when we did not control for clinical factors. Sukegawa et al. 36 have examined anxiety (STAI) in women awaiting surgery for suspected ovarian cancer. Before surgery, women scored high on state anxiety (50.1 ± 10.7), while these anxiety levels dropped considerably within the two weeks after surgical treatment (43. 2 ± 11.4) . In our study, we also found high anxiety scores before diagnosis and the anxiety levels also dropped significantly post-surgery. With regard to Overall QOL and General Health, the opposite trend was found. However, when adjuvant International Journal of Cancer therapy and type of surgery were taken into account, these time effects disappeared. The effect for time remained present with regard to Physical Health. These findings may seem counter-intuitive at first glance. However, several explanations are suggested here. The fact that some women in our study needed an additional surgical treatment may not be easy for women initially. However, women may also realize that an extra surgery is for their own benefit. Irrespective of the number of surgical treatment, the aim is to remove malignant tissue from the body. Another explanation may be that the data set is somewhat biased. For instance, women with more than an additional surgical treatment tend to drop out more often from the study compared with women with one surgery. However, this suggestion was not supported by our findings. Both groups did not differ on whether they drop out or the moment they dropped out from our study (p>.24).
Major strength of this study is its longitudinal design. However, this study has several limitations. First, women who receive multiple surgical treatments may vary in the type of treatment performed. However, as we used a rather small sample, it was not possible to divide the sample and examine whether women who received, for instance, BCT twice or women who were converted from BCT to MTC differ in psychological functioning. Thus, our analyses were performed on a rather heterogeneous group. It would be interesting for future studies to further address this issue. Second, this study focused on psychological outcomes after surgical treatment. Therefore, no information is present on whether women with a repeated surgical treatment score differently on clinical physical outcomes compared with women who were operated only once or whether women with a second operation experience more often psychiatric disorders (e.g., clinical depression). In order to partly overcome this limitation, we have assessed women on the WHOQOL-100-domain Physical health. Based on this self-evaluation, no differences were found between women operated once and women operated twice. Third, the time points were chosen in such a way that the follow-up measures 
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Surgical treatment and psychological outcomes 12 would not interfere with the time of the treatment modalities. As a consequence, the timing of the second measurement point is dependent of the last surgical treatment, which is different in both surgical groups. Thus, information on psychological outcomes after the first surgical treatment is lacking. However, since, both groups do not differ at one month after surgical treatment, we may conclude that potential differences at that point were not long-lasting, since no differences were found at all measurement points. Fourth, studies like the current one often show relatively high attrition 37 . Also our study had 71% of the women with early stage BC still in the study at one-year after surgical treatment. This might have influenced our results. In addition, 191 patients refused to participate. The majority of patients who refused to participate had benign breast problems (n = 117; 67% ), while 64 patients (23%) had early stage breast cancer. Of these 64 patients, 24 women had a second operation.
This study shows that before diagnosis, women in both groups are stressed, however, oneyear after surgery most women seem to be recovered psychologically. Clinically, it is important to assist those women who have on average more psychological problems than others and to monitor those with ongoing problems.
In conclusion, women with early stage BC receiving multiple surgical treatments do not have worse psychological outcomes compared with women with one surgical treatment. 
